Contractile response to substance P in isolated smooth muscle strips from the intestinal bulb of the carp (Cyprinus carpio).
1. The effect of substance P on the mechanical activity of carp intestinal bulb smooth muscle was investigated in vitro. 2. Bath-applied substance P (1 nM-1 microM) caused concentration-dependent contraction of the smooth muscle. The EC50 value was 20 +/- 3 nM (N = 13). 3. Pretreatment with tetrodotoxin (780 nM) or atropine (500 nM) partially decreased the contractile response to substance P, while methysergide (3 microM) did not decrease the response. 4. The contractile response to substance P was not decreased by [D-Pro2, D-Trp7.9]-substance P or [D-Pro4, D-Trp7.9]-substance P (4-11) pretreatment (10 microM for 5 min). 5. Exposure of the intestinal bulb to substance P (100 nM and 1 microM for 15 min) decreased the response to subsequent application of substance P, physalaemin and eledoisin in a concentration dependent manner, while the contractile response to acetylcholine or methionine-enkephalin was not affected. 6. Exposure of the intestinal bulb to physalaemin and eledoisin (100 nM for 15 min) decreased the response to subsequent application of substance P. 7. The above results indicate that substance P causes the contraction of the carp intestinal bulb smooth muscle through its direct action on the smooth muscle and its indirect action through enteric cholinergic nerves. Long-term exposure to substance P causes desensitization of the preparation to substance P, physalaemin and eledoisin at the receptor level.